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J8 1. NGS Work flow for the SMARTer Universal Low Input RNA Kit for Se-
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18 2. Synthesis scheme for SMARTer Universal Low Input RNA Kit for Sequencing.
First-strand cDNA is synthesized from sheared rRNA depleted RNA, using a modified
N6 primer called SMART N6 CDS (N = A, G, T, or C). When SMARTScribe Reverse
Transcriptase reaches the 5' end of the RNA, its terminal transferase activity adds a few
additional nucleotides to the 3' end of the cDNA. This non—template nucleotide stretch
anneals with the SMARTer Oligonucleotide, creating an extended template where the RT
continues through the Il A sequence. The SMARTer anchor sequence and the modified
N6 sequence serve as universal priming sites for cONA amplification. Finally, amplified
cDNA is digested with Rsal to remove the adapter prior to sequencing.
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13 3. Yield and purity of input RNA and resulting cDNA libraries. Panel A. Human Brain
Total RNA (HBTR) was chemically sheared, spiked with ERCC control RNA (4 ul of a
1:1,000 dilution per 100 ng), and rRNA-depleted using a modified Ribo-Zero protocol for
lowinput samples. One microliter was analyzed using the Agilent 2100 Bioanalyzer (RNA
6000 Pico chip). Panel B. Three amounts of rRNAdepleted RNA (156 pg, 780 pg, and 7.8
ng) were used as input for the SMARTer Universal Low Input RNA Kit for Sequencing, and
1 ul of the resulting cDNA library was analyzed on the Agilent 2100 Bioanalyzer (High Sen—
sitivity DNA chip).
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Table I: Sequence Alignment Metrics

Input RNA 156 pg 780 pg 78 ng
No. of Reads 27,043,029 25,247,363 16,991,089
Mapped to rRNA 316,377 360,696 324,628
(1.2%) (1.4%) (1.9%)
Mapped to Mito- 6,408,693 6,007,327 3,858,048
chondrial RNA (24%) (24%) (23%)
Mapped to RefSeq 16,863,730 16,158,298 10,977,858
(84%) (86%) (87%)
Uniquely Mapped 15,480,061 14,823,088 10,034,740
to RefSeq (77%) (79%) (79%)
Exons 6,464,355 6,185,920 4,256,916
(38%) (38%) (39%)
Introns 10,399,375 9,972,378 6,720,942
(62%) (62%) (61%)
Genes Identified 15,140 15,574 15,697

E 1. Sequencing alignment metrics for three N6 libraries. cDNA libraries were created
using 156 pg, 780 pg, and 7.8 ng of rRNA-depleted human brain reference RNA and used
for sequencing. lllumina adapters and indices were added to 1-2 ng of each cDNA library
using the Low Input Library Prep Kit, and the cDNA samples were sequenced on an lllu-
mina MiSeq Platform with 1 x 50 bp reads. Reads were trimmed by CLC Genomics Work—
bench and mapped to rRNA and the mitochondrial genome with CLC (% reads indicated).
The unmapped reads were subsequently mapped with CLC to the human genome with
the RefSeq masking, producing mapped reads and uniquely mapped reads. The number
of genes identified in each library was determined by the number of genes with an RPKM
(read per kilobase of exon per million of reads) of at least 0.1. The number of reads that
map to introns or exons is a percentage of the reads successfully mapped to RefSeq.
Note: The 156 pg, 780 pg, and 7.8 ng of rRNAdepleted RNA correspond to 2 ng, 10 ng, and
100 ng of total RNA, prior to rRNA depletion.
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13 4. High reproducibility and sensitivity across a wide RNA input range. Scatter plots of expression (RPKM, read per kilobase of exon per million of reads) for cDNA libraries prepared
from rRNA-depleted human brain RNA. Panels A-C. Comparisons of pairs of cDNA library replicas (Replica #1 and Replica #2) created from 156 pg, 780 pg, and 7.8 ng of input RNA show
high reproducibility across a wide range of RNA concentrations. Panels D-F. Comparisons of cDNA libraries generated from pairs of RNA input amounts (780 pg and 156 pg, 7.8 ng and 156
pg, and 7.8 ng and 780 pg) show a high correlation, suggesting consistency across input levels. Axes are plotted on a log10 scale. Insets indicate the coefficient of correlation by Spearman
analysis (p) and by Pearson correlation (R).
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3 5. High reproducibility confirmed by ERCC analysis. The ERCC (External RNA Control Consortium) Spike=In Mix (92 transcripts) was chemically sheared and 4 microliters (1:1,000
dilution) was spiked into 100 ng of chemically sheared human brain total RNA prior to rRNA depletion. Two cDNA library replicates were generated with each of 156 pg, 780 pg, and 7.8 ng
of rRNA-depleted RNA/ERCC mix using the SMARTer Universal Low Input RNA Kit for Sequencing. RPKM of the ERCC transcripts was plotted against the attomoles per transcript spiked
in. The slope, R? , and the number of transcripts are indicated per replicate. Pearson correlation (R) values per replica set were determined to be 0.998, 0.999, and 0.992 for Panels A-C,
respectively. Axes are plotted on a log2 scale.
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& 6. Uniform gene body coverage. Overlaid data comparing transcript coverage from cDNA libraries generated using 156 pg, 780 pg, and 7.8 ng of rRNA-depleted human brain RNA.
The x-axis represents gene length (RefSeq) normalized to 100%, where 0 is the 5—end of each transcript and 100 is the 3—end. The y-axis represents the read coverage relative to the
highest coverage percentile.
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13 7. High correlation with gPCR data via MAQC analysis. Scatter plots were used to compare differential expression data obtained by sequencing cDNA libraries created with the
SMARTer Universal RNA Kit [106 pg HURR/159 pg HBRR (A), 530 pg HURR/790 pg HBRR (B), and 5.3 ng HURR/7.9 ng HBRR (C)] and quantitative PCR (gqPCR) data available for HURR
and HBRR through the MAQC (MicroArray Quality Control) project (2). The slope and correlation (R) for the comparison line of expression ratio (in RPKM) and qPCR ratio (in Ct) are plot-
ted for HURR and HBRR, in a log2 scale. The number of genes present in both data sets is indicated. HURR = Human Universal Reference RNA. HBRR= Human Brain Reference RNA.
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